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Introduction
Trichomonas vaginalis causes a world-wide sexually transmitted disease that affects women.' The infection is non-self-limiting and incurs a significant emotional and economic burden in patients with trichomoniasis. No evidence is available on any host immunity towards this microorganism, even after repeated infections and in spite of the presence of vaginal wash (VW) immunoglobulin G (IgG) and IgA reactive with trichomonad surface immunogens.2' At this time, however, nothing is known about the identity of any trichomonad surface immunogen(s) detected by antibodies present in the vagina of patients.
This report describes for the first time the specific Ab response in the VW of patients toward a surface protein of T. vaginalis. The vaginal Ab response appears highly restricted and does not detect all live trichomonads of infecting isolates. The VW Ab immunoreactive with live parasites was not cytolytic, even in the presence of complement. Antibody to this trichomonad immunogen was still present up to four weeks after drug treatment of patients.5 These data further establish the immune evasion capabilities of this pathogen, and the knowledge gained from these studies may ultimately allow us to understand the survival of the parasite even in the face of a host antibody response at the site of infection. With this knowledge strategies to overcome the parasite's immune evasion capabilities or alternative approaches might be devised to control this protozoan parasite.
Materials and methods
Parasites and radiolabelling Isolate NYH 286 and fresh clinical isolates, such as T032 and T040, were used for experiments and were obtained as previously described.2 " Trichomonads were passaged daily in a complex medium of trypticase-yeast extract-maltose supplemented with heat-inactivated horse serum."
Surface radioiodination of washed, live organisms was performed using the chloramine-T iodination procedure, which has been described previously for efficient labelling of trichomonad surface proteins.'0 Intrinsic labelling with ["S]methionine was also as previously detailed'0 for preparation of detergent extracts for immunoprecipitation (IP) experiments as described below.
Sodium dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE) Electrophoresis using 7 5% separating acrolamide gels and electrophoretic conditions were as recently described.'0
Vaginal wash (VW) and vaginal mucus (VM) VW was obtained using the procedure for isolation of vaginal epithelial cells (VECs),6 except that following low speed centrifugation of VECs, the VW was recentrifuged at 17 500 g for 10 minutes to remove any remaining debris and bacteria. Finally, VW was passed through a 0 45 gm filter. Where needed, VWs of patients having Ab to the trichomonad immunogen were pooled or individually concentrated 10-fold by a rotary evaporator. VWs from normal, uninfected women were also processed similarly.
VM samples (-0-2 ml) recovered from patients using sterile tuberculin syringes with attached small diameter rubber tubing were mixed with 0-5 ml phosphate-buffered saline (PBS) containing standard penicillin-streptomycin for tissue culture. After overnight incubation at room temperature, the mucus was vortexed, and the insoluble mucus was removed by centrifugation. The PBS ( -0 05 ml) containing soluble material, referred to as VM extract, was immediately filtered. This VM extract (04 ml) was then divided into two equal aliquots, and each aliquot was added to individual microfuge tubes containing a detergent preparation of radioiodinated or 35S-labelled trichomonads of isolate NYH 286, the common laboratory isolate used extensively for surface immunochemical characterisation studies and known to-contain the various prominent immunogens of T. vaginalis"'
The remaining 0 1 ml VM extract was pooled for use in a separate experiment described below. The monoclonal antibodies (MAb) are also as described in Materials and Methods. Control refers to the specific reaction using an irrelevant MAb of isotype IgG2b that does not react with trichomonad surface proteins but which has the same isotype as DM126. A similar absence of reactivity by irrelevant MAbs with isotypes of the other MAbs (C20A3 and C55) was obtained.
iodinated trichomonad proteins in the detergent preparation.
A MAb called DM126 reacted with an iodinated surface protein having the same Mr as the major band obtained with VM (fig 1) . Therefore, experiments were also performed with a P230-depleted detergent preparation of T. vaginalis. The P230-depleted detergent preparation used in the IP assay on duplicate VM samples gave no detectable P230 band, like that seen for lane 1, for example. On the other hand the other MAbs still immunoprecipitated P270 and P65 surface proteins as seen on the autoradiograms labelled C20A3 MAb and C55 Mab, respectively. These data show the The surface nature of P230 has been established7 and was reaffirmed in this study by experiments showing the removal of the band from autoradiograms when iodinated trichomonads were first trypsinised before solubilization for the IP assay.
Finally, the parasite origin of the immunogen detec- 
